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SCOTCH YOKE MECHANISM FOR SECURE TRACK SUDING 

BACKGROUND ART 
The present invention relates to reciprocating scotch yoke drive 
5 mechanisms for translating rotary motion to linear motion, and more particularly 

for serving in a valve control for a water softener. 

It is common to use a scotch yoke to translate rotational movements 
ofamotor drive shaft to reciprocaunglinearmolion. In the case of a control valve 
for a water softener, it is common to use a scotch yoke drive mechanism to 
10 translate relational movement from the motor drive shaft to linear reciprocal 

movement on a guide. In such applications, the scotch yoke allows the motor to 
control the reciprocal linear displacement of a valve control piston. 

Conventionally, the scotch yoke member is coupled to the rotary 
drive source to linearly reciprocate oa a track located on the guide, Preferably, the 
15 yoke member and the track have a corresponding, complementary rectangular 

configuration. One disadvantage of known scotch yoke valve control mechanisms 
is that because of the rotary to linear movement translation and the force exerted 
rrom the drive shaft, if is difficult to securely maintain the scotch yoke member in 
the track on the guide. Another problem with this conventional scotch yoke valve 
20 control is that it causes excessive wear on the yoke member and the guide. 

Still another problem is that the rectangular configuratioh often 
cannot maintain the alignment of the yoke member, such as through component 
misaUgnment, causing it to become disengaged from the guide. When that 
happens, control is lost over the piston shaft attached to the scotch yoke drive 
25 mechanism, and the valve cannot be controlled. 

Accordingly, a first object of the present invention is to provide an 
improved scotch yoke mechanism which has better wearability. 
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Another object of the present invention is to provide an improved 
scotch yoke mechanism which can better retain the yoke member in the guide by 
its ability to maintein yoke alignment under a variety of angular stresses. r 



Yet another object of the present invention ia to provide an unproved 
5 scotch ytteiwctaBusmwlu^ 

of extended operational use and wear. 

DISCLOSURE OF INVENTION 
The above-listed objects are met or exceeded by the present scotch 
yoke drive mechanism, which features a yoke member with a dovetail sectional 

10 configuration for reciprocal sUding on a guide with a complementing sUde track. 

A. drive shaft connected to the yoke member provides the force necessary for the 
movement. As the yoke member receives the rotational movement from the drive 
" shaft, it linearly reciprocates in a slide track located on the guide for movements 
of the attached piston shaft in order to control the water softener valve. In 

15 particular, a sliding formation on the yoke member actually reciprocates on the 

slide track. The present dovetail configuration greatly improves the consistent 
functioning of me scotch yoke drive mechanism because it can better maintain the 
sliding formation on the slide track of the guide. In addition, the more secure 
maintenance of the sliding formation on the slidingtrack translates into smoother 

20 sliding movements, resulting in better wearability since there is less ftiction 

between the sliding formation and the sliding track during operational 
reciprocating sliding motion. The dovetail configuration also greatly improves the 
conventional scotch yoke drive mechanism by its ability to maintain yoke 
alignment under a variety of angular stresses. Lastly, the specific dovetail 

25 configuration is also designed to maintain yoke alignment in me face of extended 

operational use and wear. 

More specifically, the present reciprocating scotch yoke drive 
mechanism is connectable to a motor drive shaft. A yoke member is connectable 
to the shaft for movement in a linear reciprocal motion. A guide having one or 
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more slide tracks is configured to define a reciprocal sHding path for tihe yoke 

| member. The yoke member also has a sliding formation configured for sHdmgly 

j engaging Hie slide track, and the sliding formation and me slide track have 

1 complementary configurations for maintaining alignment of the yoke member 

j 5 daring reciprocal sliding motion and engagement of the yoke member in the slide 

j track under a variety of angular stresses. 

j Tjj another embodiment, the present invention provides a control 

I valve for a water softener, which includes a drive motor with a drive shaft, at least 

! one piston shaft disposed in a valve control cylinder, a yoke member coanectable 

1 10 toacraijkwmchmovesmcyokememb^ 

! having one or more slide tracks configured to define a reciprocal sliding path for 

! the yoke member, the yoke member has a sliding formation configured for 

I sUdingly engaging the slide track, and the sliding formation and the slide track 

j have complementary configurations for mamtaintrig alignment of the yoke member 

' 15 during reciprocal sliding motion and engagement of the yoke member in tho slide 

\ 9 track under a variety of angular stresses. 

I BRIEF DESCRIPTION OF THE DRAWINGS 

' FIG 1 is an exploded top perspective view of the present scotch 

j 

! 20 FIG, 2 is a plan view of the present scotch yoke drive mechanism 

1 

; with a piston shaft attached to the yoke member; 

! FIG. 3 is a plan view of the present yoke member with the yoke 

! formation on the slide track of the guide with a linear reciprocating sliding 

i movement shown in phantom; 

j 25 HG. 4 is an exploded end elevational view of the present yoke 

j member and guide; and 

* FIG. 5 is a sectional view taken along the line 5-5 of FIG. 3 and in 

| * the direction indicated generally. 
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BEST MODE OF CARRYING OUT Tm msmmOM 

Referring to now FIGs* 1 and 2, the present scotch yoke drive 
mechanism with attached piston shaft is generally indicated at 10, As shown in 
FIG. 1, the preferred embodiment of a yoke member 12 is placed slidably on top 
5 of a guide 14, wherein the yoke member 12 has a sliding formation 16 configured 

for linear reciprocal sliding movements on a slide track 18 located on the guide 14, 
A crank 20, engaged by a motor 21 having a motor drive shaft 21a, is connected 
to the yoke member 12 through a pin 22, such as a floating pin, In addition, the 
crank 20 is transversely connected to the motor drive shaft 21a in order to sxert the 
10 rotational force generated by the motor drive shaft onto the pin 22. The pin 22 has 

two md$. The first end 23 Is secured to the crank 20, while the second end (not 
shown) is placed in an arcuate slot 24 on the yoke member 12. It is preferred that 
the first end 23 of the pin 22 be held in place using an e-ring clip 25, or oilier 
known fastener which will allow for free rotation of the pin 22 generated by the 
15 crank 20. As is common to scotch yoke mechanisms, because of the pin 22 

receiving the rotational movement generated by the crank 20, it moves within a 
path defined by the arcuate slot 24, which in turn causes the attached yoke member 
12 to reciprocate linearly on the guide 14. 

In particular, the sliding formation 16 of the yoke member 12 
20 actually engages the slide track 1 8 of the guide 1 6 in the above-described linear 

reciprocal motion. Because the slide track 18 of the guide 14 allows onlxjgj 
reciprocating movements in a linear direction, all other an gular forces which tend 
to misalign conventional scotch yoke valve controls are accommodated b^tihe. 



structure of the present sliding formation 16 and the slide track 18 while 
25 maintaining alignment In this manner, the present scotch yoke drive mechanism 

10 provides positive and efficient linear reciprocating motion to the yoke member 
1 2. This positive linear reciprocal movement is transferred onto an associated 
valve piston shaft 26 connected to the other end of die yoke member 12. 

Referring now to FIGs. I and '2; a first end 25a of the yoke member 
30 12 is preferablv configured to receive the piston shaft 26. Another piston shaft 
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26% is associated with a different valve control function and is manipulated by an 
opposite end of the motor drive shaft 2 la using a crank 20a. The operation of the 
shaft 26* is not controlled by the present scotch yoke drive mechanism 10. 

The piston shaft 26, is connected to a piston 30 Jbxxning a sealing 
5 plug 32, which is disposed within a cylinder 33. Since the yoke member 12 

reciprocates with Its attached piston shaft 2j5,th^ 

within (he cylinder 33. The linear displacement of the sealing plug 32 determines 
position and phase of the control valves of the water conditioner valve. 

As shown in FIG. 1, a bracket 34 is mounted onto the guide 14 by 

10 threaded fasteners 36, preferably screws. However, it is contemplated that the 

bracket 34 may be secured to the guide 14 by other known fas te ning technologies, 
such as welding or chemical adhesives. At both ends of the bracket 34, there is a 
bore 35 configured for accommodating an associated threaded fastener for 
securing the guide 14 to the valve body (not shown). In the preferred embodiment, 

15 the bracket 34 is connected to a motor mount (not shown), which is in turn 

connected to the valve body. Commonly owned U.S. Patent Application Serial 
No, QQ/ft^ottf ^ri^PiigfrC^Tn Drive For Water Conditioner Valve filed on 
April 30, 1998 is herein incorporated by reference for a detailed explanation of the 
function and mechanics of a preferred water conditioner valve system. 

20 Referring now to FIG. 3, the preferred yoke member 12 has a main 

body 40 with a first end 42 that is elongated, forming a neck 44 into which art end 
of the piston shaft 26 is inserted. It is preferred that the neck 44 is configured to 
a "D" shape in the cross-section with a lower semi-cylindrical surface 45 (best 
seen in FIG. 1) and a flat upper surface 46. The surface 45 is configured to be 

25 accommodated within a groove 43 (best seen in FIG. 5) in the bracket 34. The 

neck 44 also has a blind end bore 47 configured for receiving the piston shaft 26. 
In the preferred embodiment, a transverse throughbore 48 is provided to the neck 
44 to receive a set screw or similar fastener (not shown). Once the end of the 
piston shaft 26 is inserted into the blind end bore 47, the fastener is inserted into 
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the throughbore 48 to secure the shaft in place. A truncated second end SO of the 
main body 40 of the yoke member 12 is found opposite the neck 44. 

Referring now to FIGs. 3 and 4, the main body 40 of the yoke 
member 12 has an upper surface 52 and lower surface 54. The arcuate slot 24 is 
5 located on the upper surface 48 of the main body 40. In the preferred embodiment, 

the yoke member 12 is made of a high strength, thennofbxmable plastic, such as 
Delrin, and the arcuate slot 24 is integrally formed with the yoke member by 
injection molding. However, it is also contemplated that the slot 24 could be 
machined into the yoke member 12. 

10 More specifically, the arcuate slot 24 is formed by two arcuate, 

spaced, generally parallel walls 55 connected to each other at radiused ends 56, 
and a floor 58 to define an arcuate pathway for the floating pin 22 as it is moved 
by the crank 20. In fact, it is the configuration of the arcuate slot 24 which 
translates the rotational movement of the floating pin 22 into the desired linear 

15 * movement of the yoke member 12. 

Turning now to the lower surface 54, the sliding fonxmtion 16, which 
in the preferred embedment, is the same length as tfcemain body 40, is prefembly 
integrally formed with two opposite ends 60, two parallel sides 62 and a bottom 
64, It is preferred that the bottom 64 is planar for slidably engagingthe slide track 

20 18 during the linear reciprocal motion, In addition* about half way up each of the 

parallel sides 62, the sides are inclined slightly inward to form an elongated "V 7 
shaped notch 66; As a result of these slightly inclined sides 62, the sliding 
formation 16 is provided with a dovetail shape as shown more clearly in FIG. 4. 

Referring now to FIGs. 3-5, the slide track 18 of the guide 14 has a 

25 complementary dovetail configuration to slidingly accommodate the sliding 

formation 16, The guide 14 also has an upper surface 68 and a lower surface 70. 
The lower surface 70 is generally a flat smooth plane, which allows for easy and 
stable placement of the guide 14 or against any flat sur&ce as desired. Unlike the 
lower surface 70, the upper surface 68 is not flat due to the existence of the slide 

30 track 1 8 with the complementary dovetail configuration. 
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More specifically* similar to the sides 62 of the sliding formation 16, 
the slide track 18 also has two side walls 72 feat are slightly inclined. The slide 
track 18 also has an upper edge 74 and a lower edge 76 constructed and arranged 
such that the upper edges are closer to each other than the lower edges to form the 
5 inclined dovetail coniBguration. Also included on the slide track 18 is afldor 78 

having a pair of generally parallel raised portions 82 which define a recess space 
84 therebetween. The recess space 82 has the appearance of a lower track within 
the slide track 16. 

An advantage of the recess space 84 is that it reduces the sliding 

1*0 surface area engaged by the sliding formation 16. As such, sliding fiiction is 

reduced. Again, less fiiction generally guarantees better wearabltty, thereby 
improving the life of the scotch yoke mechanism 10. For improved wearability, 
the yoke member 12 is preferably made of Delrin, and the guide 14 is made of 
aluminum. This combination creates a low friction mating surfece for the yoke 

1 5 member 16, which allows the majority of the force to be used for the piston shafts 

26 through the sealing plugs 30. However, other rigid r durable, low friction 
materials are contemplated. 

Again, the inclined walls 72 create the dovetail configuration. This 
complementing inclined angle of the dovetail configuration tends to lock the slide 

20 formation 16 into the sliding track 1 8. hi other words, the complementary dovetail 

configuration is able to better maintain alignment of the sliding formation 16 in the 
slide track 1 8 during reciprocal sliding motion; As a result, the tendency for the 
sliding formation 16 to derail from the slide track 18 is deceased significantly. 
This improved stability provides for consistent functioning of fixe piston shafts 26 

25 to linearly displace the sealing plugs 30 for the water conditioner valve. In 

addition, such stability also grcady contributes to improved durability of the scotch 
yoke mechanism 10 since there is less friction between the surfece of sliding 
formation 16 and the slide track 1 8. 

. ' In addition to the upper and lower surfeces 68, 70, the guide 14 also 

30 hastwoends. The first end 90 refers to the end with the bracket 34, ondasecond 
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end 92 oppositely located. The first end 90 has two threaded bores 94, each with 
a complementary threaded fastener 36 for mounting of the bracket 34 onto the 
guide 14. Bach threaded bore 94 and its complementary threaded fastener 36 are 
located on either side of the slide track 16, as more clearly shown in FIG. 4. 
5 However, the bracket 34 can be mounted onto the guide 14 in a number of ways, 

including casting, molding, welding and chemical adhesives may be used and are 
within the scope of the invention. 

Regardless of the mounting method used, the bracket 34 is 
preferably mounted to the guide 14 in such a way so that it is generally aligned 

10 with the slide track 16. As shown in phantom in FIG, 3, tho length of the piston 

shaft will define the other end of the linear travel path of the yoke member 12. 
Because of the motor 21 being directly connected to the yoke member 12, the 
linear travel path is defined by the rotational movement generated by the motor, 
which stops short before the bracket 34. The bracket is generally used fer 

15 attachment to the motor mount connected to die valve body. But it should be 

noted that it is not necessary to mount a bracket 34 onto the guide 1 4. In such a 
case, the guide would be configured without the threaded bores 94 and threaded 
fastener 36 and is within the scope of the invention. 

The motor drive shaft 21a engages the crank 20 connected to the 

20 yoke member 12 through the pin 22. In particular, the pin 22 is disposed within 

the arcuate slot 24 of the yoke member 12, and moves within it using file rotational 
force exerted from the motor drive shaft 21a. The 'rotation movement of the pin 
22 then causes yoke member 12 to reciprocate linearly on the guide 14. Since 
there is a piston shaft 26 attached to the yoke member 12, the reciprocating sliding 

25 motion from the yoke member is transferred onto the piston shaft In turn, the 

piston shaft 26 transfers the linear reciprocal motion onto the piston 30 for the 
water conditioner valve. The reciprocating linear motion of the scotch yoke drive 
mechanism 10 is transfer to the preferred water conditioner valve system, thus, (he 
reliable consistent functioning of the scotch yoke drive mechanism is critical. The 

30 present yoke member 12 overcomes the tendency of prior art scotch yoke 
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mechanisms to misalign from the guide because of the many angular forces 
exerted during operation* especially upon the piston shaft 26. 

More specifically, the present dovetail configuration of the sliding 
formation 16 of the yoke member 12 and the slide track 18 on the guide 16 
5 provides for a more secure maintenance of yoke alignment during operational 

reciprocating sliding motion. Consequently, smoother sliding movements are 
achieved, resulting in better wearability since friction between the sliding 
formation 16 and sliding track 18 is reduced Furthermore, smoother movements 
also maintain yoke alignment under a variety of angular stresses. Lastly, the 

10 reliability and tendency of the present sliding formation 16 to be positively 

engaged in the sliding track 18 translates to consistent functioning of the water 
conditioner valve system in the &ce of extended operational use and wear. 

While a particular embodiment of the scotch yoke drive mechanism 
for a water softener valve control has been shown and described, it will be 

1 5 appreciated by those skilled in the art that changes and modifications may be made 

thereto without departing from the invention in its broader aspects and as set forth 
in the following claims. 
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CLAIMS: 

1 . A reciprocating scotch yoke drive mechanism correctable to 

a motor drive shaft, comprising: 

a yoke member collectable to the shaft which .moves said yoke 
member in a linear reciprocating motion; 
5 a guide having at least one slide track configured to define a 

reciprocal sliding path for said yoke member; 

said yoke member has a sliding formation configured for slidingly 
engaging said at least one slide track; and 

said sliding formation and said at least one slide track having 
10 complementary configurations for maintaining alignment of -said- yoke member 

during reciprocal sliding motion and for engagement of said yoke member in said 
at least one slide track under a variety of angular stresses. 

2. The drive mechanism as defined in claim I, wherein said 
15 sliding formation has at least one inclined surface portion for securing said yoke 

member within said at least one slide trade 

3. The drive mechanism as defined in claim I, wherein said at 
least one slide track has at least one inclined surface portion defining said 

20 reciprocal sliding path. 

4 The drive mechanism as defined in claim 3, wherein said at 
least one slide track has a base with a width and apak of walls having upper ends 
defining a longitudinal opening. 



25 



5. The drive mechanism as defined in claim 4, wherein said 
longitudinal opening is narrower than said base for securing said yoke member on 
said at least one slide track. 
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6, The drive mechanism as defined in claim 4, wherein said base 
includes a recess portion extending partially along said at least one slide track for 
minimizing friction caused by said yoke member reciprocating in said at least one 
slide track 

5 

7, The drive mechanism as defined in claim. 1, wherein said 
yoke member fiirtber includes an arcuate slot configured for receiving the crank. 

8. The drive mechanism as defined in claim 1, wherein the valve 
10 includes at least one piston shaft and said guide is provided with at least one 

socket configured for receiving the at least one piston shaft. 

9. The drive mechanism as defined in claim 8> wherein said 
socket has an axis, and said guide includes at least one transverse throughbore 

15 configured for receiving a locking member. 

10* The drive mechanism as defined in claim I , further including 
a pin for securing the crank and said yoke member for receiving rotational 
movement from the drive shaft. 

20 

11. The drive mechanism as defined in claim 1, wherein said 
guide includes a bracket disposed on one end of said at least one slide track and 
having a depression configured for slidably receiving said socket 

25 1 2. A control valve for a water softener comprising: 

a drive motor with a drive shaft; 

at least one piston shaft disposed in a valve control cylinder; 
a yoke member correctable to a crank which moves said yoke 
member in a linear reciprocating motion; 
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a guide having at least one slide track configured to define a 
reciprocal sliding path for said yoke member; 

said yoke member has a sliding formation configured for slidingly 
engaging said at least one slide track; and, 
5 said sliding formation and said at least one slide track having 

complementary configurations for maintaining alignment of said yoke member 
during reciprocal sliding motion and engagement of said yoke member in said at 
least one slide track under a variety of angular stresses. 

10 13. The control valve as defined in claim 12, wherein said yoke 

member secured to the crank by a pin for receiving rotational movement from the 
drive shaft. 

14. The control valve as defined in claim 13, wherein said pin for 
1 5 seeming the crank and said yoke member for receiving rotational movement from 

said drive shaft, causing sliding formation to reciprocate in a longitudinal direction 
on said reciprocal sliding path defined by said at least one slide track, resulting the 
at least one piston shaft connected to said yoke member to move between an 
extended and a retracted position for control of said valve control for a water 
20 softener* 
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